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157] ABSTRACT

A length of plastic material may be formed into a helix
and lantern rings may be cut therefrom for utilization
with conventional packing adjacent a shaft in rotating
or reciprocating equipment. The material exhibits a
generally H-shaped cross-section defined by continuous
side walls extending between radially inner and outer
edges. Radially inner and outer surfaces are spaced
inwardly from the inner and outer edges respectively. A
plurality of generally radially extending holes pass from
the outer surface to the inner surface and are spaced
apart along the length of the material. These holes are
utilized for the passage of cooling and lubricating fluid
to the rotating shaft. Also, a plurality of generally axi-
ally extending holes pass from one side wall to the other
and are spaced apart along the length of the materal.
These holes are utilized for extraction of a lantern ring
from a stuffing box should the necessity arise. Several
methods are also disclosed for producing the aforemen-
tioned product.

9 Claims, 3 Drawing Sheets
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1
LANTERN RING COIL

The present invention relates to a lantern ring or seal
cage which is placed in a packing cavity of rotating or
reciprocating. equipment. The purpose of a lantern ring
is to distribute cooling and lubricating fluid under the
packing.

BACKGROUND OF THE INVENTION

Lantern rings for use with packing in rotating or
reciprocating equipment are well known. Many issued
patents relate to packing, to lubricating and cooling
fluid distribution and to lantern rings. For example, U.S.
Pat. No. 1,532,961 discloses a rod and stem packing
with inner grooves or slots disposed therein for supply-
ing a lubricant to the rod or shaft. U.S. Pat. No. 501,207
shows a washer having slits on its outer periphery so as
to form individual washers. U.S. Pat. No. 4,137,833
shows a sealing ring with diameter indicia that enable it
to be cut to proper lengths in the field without the use
of 2 mandrel. U.S. Pat. No. 1,313,192 discloses a piston
rod packing which is provided with V-shaped slots and
comes in coiled form which may be cut to suitable
lengths to fit different sized shafts. U.S. Pat. No.
1,653,439 illustrates a packing which may be cut to any
suitable length and which may be bent into a selected
form. U.S. Pat. No. 4,498,681 discloses a method of
making lantern ring material in extended lengths from
which the desired length for a specific application can
be cut. In order to achieve sufficient flexibility to wrap
the length around a shaft the patentee cuts slots across
the width and through most of the body of the device.
The resulting weakness of such a lantern ring has, how-
ever, caused severe problems with breakage and with
removal of the device from the machine. In fact, re-
moval of a lantern ring is one of the major problems
associated therewith.

SUMMARY OF THE INVENTION

The present invention is intended to overcome the
problems associated with conventional packing and
lantern ring assemblies. Such problems are overcome
with the present invention by providing a length of
plastic material formed into a helical configuration from
which shorter portions may be cut for use as a lantern
ring adjacent a shaft in rotating equipment. The helical
nature of the material of the present invention guaran-
tees a certain degree of flexibility in the cut lantern rings
such that individual rings cut from the helix may be
hand-formed to fit around all standard shaft sizes. The
lantern ring material of this invention will have a cross-
section approximately the same as standard lantern ring
material, namely a cross-section which is generally
H-shaped. That cross-section is defined by continuous
axially spaced side walls extending between radially
inner and outer edges of the helix and by radially inner
and outer surfaces spaced inwardly from the inner and
outer edges respectively. The lantern ring material of
the present invention is not axially slotted or cut and a
ring formed therefrom will essentially conform to the
outside of a stuffing box and will not be prone to contact
the rotating shaft. |

The distribution of cooling and lubricating fluid 1s
guaranteed by a plurality of generally radially extend-
ing holes which pass from the outer surface to the inner
surface of the material, which holes are spaced apart
along the length of the material. Furthermore, in order
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to aid in removal of a lantern ring from the stuffing box
the present invention provides for a plurality of gener-
ally axially-extending holes passing from one side wall
to the other side wall and spaced apart along the length
of the material. Such axially-extending holes are posi-
tioned between pairs of the radially extending holes.
Because the lantern ring made from the helix of the
present invention has essentially a solid body, there are
no fracture points therein, such as are created by the
slots of U.S. Pat. No. 4,498,681.

Helical material in accordance with present invention
can be manufactured by at least three methods. For
example, it would be possible to extrude a generally
rectangular length of the material, to machine the mate-
rial to the desired cross-sectional configuration, to drill
the axially and radially extending holes through the
material and to then feed the material through appropri-
ately-shaped dies to create the desired helix. Alterna-
tively, the H-shaped cross-section could be initially
extruded so as to do away with the machining steps.
Such an extruded length of material could then also be
formed in the dies into the desired helical shape. As a
final alternative the material of the present invention
could be initially extruded directly into a helical config-
uration with the axial and radial holes introduced or
created in the material following such extrusion.

A modification to the conventional lantern ring
cross-section would involve having the side walls of the
material converge inwardly from the outer edges to the
inner edges thereof. With such walls, the axial pressure
exerted by the packing system with which the lantern
ring is used would force the ring radially outwardly
away from the rotating shaft to prevent shaft damage -
due to contact with the ring.

The present invention will be described in greater
detail hereinafter and with reference to the accompany-
ing drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a partial cross-section of a conventional
stuffing box for rotating equipment illustrating a lantern
ring in association with a plurality of packing rings.

FIG. 2 shows a side view of a helical length of lantern
ring material in accordance with the present invention.

FIG. 3 shows an end view of the helical co1l illus-
trated 1n FIG. 1.

FIG. 4 shows a straight rectangular extrusion of ma-
terial in accordance with the first production method
for this invention.

FIG. 5 illustrates the extrusion of FIG. 4 following
machining to the conventional lantern ring cross-sec-
tion.

FIG. 6 shows the material of FIG. § following the
drilling of both radial and axial holes therein.

FIG. 7a shows the cross-section of a conventional
lantern ring. |

FIG. 76 shows a cross-section of lantern ring material
in accordance with this invention and having converg-
ing side wall surfaces.

FIG. 8 illustrates schematically a machine utilized in
creating the helical configuration illustrated in FIG. 2.

FIGS. 9 and 10 show the configuration of the die and
roller used 1n the apparatus of FIG. 8.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. 1 shows a conventional stuffing box configura-
tion for rotating equipment. Such equipment might
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constitute, for example, a centrifugal pump 10 having a
fixed housing or casing 12, a rotating impeller 14 and a
rotating shaft 16. Lubrication and support for the shaft
is provided by conventional packing. rings 18 which
surround the shaft in a packing cavity 20. The packing
rings are held in position by an annular gland 22 which
is attached to the housing 12 by a plurality of circumter-
entially spaced bolts 24 and adjustment nuts 26.

Conventionally, water is utilized for cooling and
lubrication purposes, the water being introduced into
the cavity 20 through a port 28, which port communi-
cates with a conventional lantern ring 30. Such lantern
ring might, conventionally, be configured as shown in
U.S. Pat. No. 4,498,681. The lantern ring has radially
directed holes or openings 32 therethrough through
which cooling water may pass for distribution around
the shaft and in the vicinity of the packing rings 18.

As indicated previously the present invention pro-
vides for improved material from which lantern rings
may be produced. With reference now to FIGS. 2 and
3 it will be seen that the present invention provides a
length of material 40 which is formed into a helical
shape. The material 40 has axially spaced apart side
surfaces 42,44 extending between radially inner edges
46 and radially outer edges 48. A radially inner surface
50 is spaced inwardly from the inner edges 46 and a
radially outer surface 52 is spaced inwardly from the
radially outer edges 48. As seen in FIG. 2, for example,
the resulting cross-section of the length of helical mate-
rial is generally of an *“H"-shape. Also as seen in FI1G. 2
axially adjacent side walls of the material will abut
against each other throughout the length of the helix.

The distribution of cooling and lubricating fluid 1s
ensured by a plurality of generally radially extending
holes 54 which pass through the material of the helical
coil from the outer surface 52 to the inner surface 50.
These holes are spaced apart along the length of the
helix and are positioned generally centrally of the sur-
faces 50,52.

In order to facilitate the removal of a length of lan-
tern ring material from a stuffing box the present inven-
tion provides a plurality of axially extended holes 56
which extend from one side wall 42 of the maternal to
the opposite side wall 44 thereof. The holes 56 are also
spaced apart along the length of the material. In order
to ensure that there is no undue weakening of the mate-
rial the holes 56 are positioned between pairs of the
holes 54. Although the present invention illustrates
alternating holes 54,56, it would not necessarily be es-
sential to provide a hole 56 between each pair of holes
54. Depending on the circumference of the lantern ring
it might be sufficient to have two or three radially ex-
tending holes 54 between successive holes 56. The holes
56 permit the introduction of removal tools and the
rapid extraction of the complete lantern ring from a
stuffing box.

With reference now to FIGS. 7 it will be seen that in
FIG. 7a the cross-section of a conventional lantern ring
is shown. That cross-section is not unlike the cross-sec-
tion illustrated for the present invention in FIG. 2, being
generally of a H-shape. In FIG. 75, however, there is
shown an improvement on the conventional cross-sec-
tion wherein the outer surfaces 58 of the side walls 42,44
converge inwardly from the outer edges 48 to the inner
edges 46. A contained convergence angle of 5° to 10° is
preferred. When a lantern ring having the cross-section
illustrated in FIG. 7b is utilized in a stuffing box such as
is shown in FIG. 1 then the axial forces placed thereon
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by the packing rings 18, under the influence of gland 22,
will tend to force the lantern ring radially outwardly so
as to prevent contact between the shaft surface and the
inner edges 46. This of course will help extend the life of
the lantern ring and will avoid damage to the shaft itself.

Reference may now be had to FIGS. 4, 5, 6, 8, 9 and
10 for a preferred method of manufacturing the material
of this invention.

FIG. 4 illustrates a strip of flexible raw material ex-
truded in a very basic rectangular cross-section from
conventional extruding equipment. The material uti-
lized is preferably a material such as polytetrafluoroeth-
ylene. The strip of material 60 shown in FIG. 1 will
have a width approximately equal to the width of the
desired lantern ring material and a height approximately
equal to the height of the side walls 42,44. The material
60 is then machined in conventional machining equip-
ment to the desired H-shaped cross-section shown in
FIG. 5. Then, by utilizing conventional drilling tech-
niques the radially extending holes 54 and the axially
extending holes 56 are drilled through the extruded
material. It is of course noted that the material 1s
straight as shown in FIG. 6 and the terms “radially-
extending” and “‘axially-extending” are utilized for the
sake of convenience inasmuch as the product as sold to
the consumer will be in a helical configuration as shown
in FIG. 2.

Turning now to FIG. 8 there is schematically illus-
trated a machine which is utilized to die form the
straight material 60 into the helical coil 40 as illustrated
in FIG. 2. The machine includes a central rotatable die
62 having, preferably, the configuration shown in F1G.
7. Therein it is seen that the die 62 is circular in nature
and looks not unlike a pulley. The inner annular side
walls 64 of the die are formed to the desired configura-
tion of the side wall surfaces 58. In the embodiment as
shown those side walls have a total convergence of
about 10° (5° per side) and during die forming of the
helix the converging side wall configuration of FIG. 7
will be formed.

The material 60 is fed into the die past a cylindrical
roller 66 (see FIG. 10). A guide 68 helps retain the
material in the die 62 and it is further compressed into
the die by a second cylindrical roller 70. Another gude
72 helps contain the material in the die and a third cylin-
drical roller 74 applies further pressure to the material
itself. As the material passes from the die 1t will expand
somewhat radially outwardly although the final config-
uration will be a helix as shown 1n FIG. 2.

The converging side walls 58 help ensure that the
product will retain the desired helical configuration.
The shaping of the side walls in the die 62 results in a
cold-flow of the material through compression.

Lantern rings cut from a helical coil 40 retain a very
high strength compared to prior art lantern rings. This
strength, however, has one drawback in that it 1s physi-
cally difficult to compress the ring to a smaller diameter
than that of the helical coil. On the other hand, it i1s
relatively easy to stretch a ring to a larger diameter and
accordingly in the forming process the helical coil 1s
desirably formed to an inside diameter which is close to
the smallest diameter shaft for which the cut lantern
rings are meant to be used.

Also, during the forming process the material of the
helical coil has a tendency to stretch radially at the
location of the axial and radial holes. If those holes are
spaced too far apart it is possible that flats will occur on
the inside diameter of the coil. Such flats would inter-
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fere with proper fit and operation of the lantern ring cut
from the helical coil and should be avoided if possible.
It is possible with very little experimentation to arrive at
an optimum spacing for any particular diameter of heli-
cal coils such that a smooth circular configuration can
be obtained without affecting the strength of the fin-
ished product. For example, on a helical coil on which
lantern rings are to be cut for use with one-half inch
cross-section mechanical packings, the optimum spac-
ing between holes has been found to be about three-
quarters of an inch from center to center thereof.

As an alternative to the method just described herein-

above it would be possible to directly extrude the cross-
section illustrated in FIG. 5, or even that shown in FIG.
7b, prior to the drilling and die forming steps. Another

alterative method would involve the direct extrusion of

‘material into the proposed helical configuration. Al-
though this technique eliminates the need to die form
the straight strips into the helical shape it does have the
disadvantage of making the process of machining to size
and the drilling of the radial and axial holes somewhat
more difficult. Conventional engineering practices, of
course, can be utilized to overcome such disadvantages.
Also, with direct helical extrusion the tendency of the
final product to spring radlally outwardly 1s lost to some
extent and the cut lantern ring does not expand quite as
readily into the bore of the stuffing box. Thus with the
direct helical extrusion process it is even more desirable
to utilize the angled or converging side wall surfaces 58
so that the packing will tend to force the lantern ring
radially outwardly within the stuffing box. Also, with
the direct extrusion technique the helical coil should be
formed to a slightly larger diameter than with the die
forming technique since the end product is easier to
form into a smaller diameter than to a larger diameter.

It can be seen now that the present invention pro-
vides an improved length of material from which lan-
tern rings can be made. The material 1s relatively easy to
manufacture, it does not have any stress or fracture
points therein, it is easy to remove from a stuffing box
should the necessity arise through the use of the axially
extending holes, and if it is produced with the angled
side walls there is less tendency for the mner edges
thereof to contact the rotating shaft.

The foregoing has described a preferred embodiment
of the present invention and preferred methods of man-
ufacture thereof. It is of course expected that a person
skilled in the art could alter the configuration as de-
scribed herein without departing significantly from the
spirit of the invention. For example, although the pre-
ferred material has been indicated as being polytetraflu-
oroethylene it is also conceivable that other plastic
materials such as nylon, polypropylene and polyethyli-
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" ene could be utilized to advantage. Accordingly, the
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scope of protection to be afforded this invention 1s to be
determined from the claims appended hereto.

The embodiments of the invention in which an exclu-
sive property or privilege is claimed are defined as
follows:

1. A length of plastic material formed into a helix and
from which a shorter portion may be cut for use as a
lantern ring adjacent a shaft in rotating or reciprocating
equipment, said material having: a generally H-shaped
cross-section defined by continuous axially spaced side
walls extending between radially inner and outer edges
thereof and by radially inner and outer surfaces spaced
inwardly from the inner and outer edges respectively; a
plurality of generally radially extending holes passing
through said material between said outer surface and
said inner surface and spaced apart along said length of
material; and a plurality of generally axially extending
holes passing through said material between one side
wall and the other side wall and spaced apart along said
length of material, each such axially extending hole
being generally centrally located between adjacent
pairs of said radially extending holes.

2. The length of material as defined in claim 1
wherein the inner diameter of the helix as defined by the
inner edges of said side walls i1s approximately equal to
the smallest diameter shaft with which a lantern ring
made therefrom is to be used.

3. The length of material as defined tn claim 2
wherein said side walls have axially spaced apart sur-
faces that converge from said outer edges to said inner

edges.

4. The length of material as defined in claim 1,

- wherein an axially extending hole is provided between
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each pair of satd radially extending holes.

5. The length of material as defined in claim 1,
wherein said axially spaced side walls have correspond-
ing surfaces that converge from said outer edges to said
inner edges at an angle of convergence of about 10°.

6. The length of material as defined in claim 1,
wherein said radially extending holes are positioned
generally centrally of said inner and outer surfaces.

7. The length of material as defined in claim 1,
wherein said generally axially extending holes extend
through said material between said inner and outer
surfaces.

8. The length of material as defined in claaim 7,
wherein said radially extending holes are positioned
generally centrally of said inner and outer surfaces.

9. The length of material as defined in claim 7,
wherein an axially extending hole is provided between

each pair of said radially extending holes.
L L ¥ * *
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